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a defmltely rela,téd Govérninent procurement operatmn9 .the U. S
- Government thereby incurs no responsmglﬁiy;, nor any obligation
Whatsoever° and the fact that the < Wcrnment may have formulated,

_ furnished, or in any way supphed the said drawmgs, specmf'atl.ons

or other &am +is not tobe rega fded b Y ';'mpuuatauu BF othérwise as

{ in any manner licensing the holder or any other pérson or corpora-

1 tion, or cmveymg -any nghts or permissmn *o ma,mnactum, uge or
] sell any patnnted mvention t.” may’ n
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THE. ei__iIING APR(AD'I‘EETI’?‘ OF c,mmm TRCPICAL AMFRICAN WooDs -
‘ Technlc.al chv?t No« .I;A
Benjamin S. Trowop and Fredemck F,. Wangaard
This study i3 ofie¢ of & series rmﬁd“:‘q;ﬁ"aa a8 yart of a continuing investi~
gation of ‘the prgpertn sg 2 tripical woods. %e tigation is being conducted
‘3~‘ ab *-M Yale School .of - Corestry ani is symsgred bg the Office of Naval Research,,

" Department 6f the Navy, under Contract Néori~ii;, 4@5; Q;jd_ar n gl?z_tggec.t Designation
NR-033-020). The scope of the complete research progrim is indicated in Properties -

and ;uses of Tropical Woods, I, published in TROPICAL %00DS 95 {Jane 1, 1949) ).

- This Teport prese*lts the resul: __g of & preld 5
propetties of a group of selectad t;ropica... woods. ‘Wthh on the basis of ﬁhéif
mechanical and physical properties, appear to be adapted to & mmmber of industrial -
.or structaral usess 7 | o | ' '

It is 1ike1y that impor 24 woods '*1.1 a].wag; be more costly thanr native o

Aspeciesa ‘Gluing of t.hese woods s therefore mportant; m:u only from the standpomt

o~ of assembly gluing as emnloyed conventif.mallv in fabrau‘@ub‘:aﬂ ‘v‘vsod producr.s an&

structures but, in addition, fiom the stzndpoint of more <complete dt3dzation
as may be made possible through laminated and -ecligésglued :égsﬁstrtictibi;: The

- .advantages &forded by a valuable wood of unisusl properties may; under certain

conditions of use, be obtained by lagu.nating in ceoibination With other less

S m'xsive woods and éven by incorporating thin veneers with low-cost lumber coress

Twenty-snirfe tropical Ameérican woods &re included m this study in
addrb:}on to BuFma teal and domestic white oak, 'I‘wo adhesives, ore a resoréinol
5 R )

resin  and the other a phenol—resorclnol s were employed in these %és?s“ and
- [__ ‘This paper is condensed from a thesis by Benjamin S. Troop submitted to the
Yale School of Forestry in partial fulfillmert of the requnrements for the
. deégree of Master of Forestry (1949).

/2 Penaco.u.te G=1124, VPennsylvam.a Coal Proaucts Dept. ; Koppers Co., Inc. 9.
T P:Lttsburgh Pa,

/3 Perkins RP“"lu, Perkins Glue Co.. » Lansdale Fas
- Apprenlatlon is expressed to these flrms for their cooperation in furnishlng
the resins, .
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a

an evaloation o1 the glu:mg :propewtles of each wood is bassd on joint .strenglﬁb

and percentage -of wood failure as developed in thé standard block-shear tests

With oné exception gluing was limited to machine~pléned surfaces, and speeial

- surfage trestments Such as sanding or chemical cl»eanmg were not. investigateds

The results of this sur vey furnith a p'emmry indivation of the re‘:l:gtive, Bage
or di—i’i’icul* of gluing these particular species: It I8 rénéﬁnized that "d‘:i‘he:!

types of adhes:we and other glulng techm.gues may y:z.ela results conﬂuevably ]

dniercxm -tnan tnose reported here.

Test Materdals and Their Preparation

i”z;e bulk of the seterisl used in this study wes cbbained from

‘ 574—1nch ‘boaras sawed radla]ly :or tangen‘tlally from dlog quadrants rema:xmmg

[ —

after selection of specifiens for standard siechanical tests of the wood (1), , ;An
attempt was made to obtain equal imounts of radially- and tangentizlly-cat stock
to yila Blocks 3/4 by 2 1/2 by 12 Snches. TWith some species, however, it was
‘found becéséaifw %0 w88 materisl of onlyone type with respect to growth-ring
p'_lééeinent, , _

213 stock selected foz“ gluing had been 41T Seassned 1o a moisture

contant belovn 18 percent and mcst of the ma*bem.al had reached 15 percent pr:Lor

to preparatory conaltlon_:ng :Ln A kﬂm Moisture cnntent at the time of £inal

AR

b

M

JER AP

machlnmg and ;glm.ng was LJn:Lted to the range of 1®~1°5 percent,.
Condml:oned stock was ripped lDtO stfips 2 1/2 imches wide and planed
on both w:Lde surfaces with a thickiiess plener. 4 fimpl 11_—5:1;1t cut. of 1/84 inch

was madé on surfaces gelécted for glumgo Planing preceded glu—ing_ ‘by 1o more

than one week, usually only a day or twoy and any planed miterial which conld notbe

Db
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giaed :imme&ﬁ:atelj %as bulk piled and stored under .'e‘quﬁlibjz‘im@ mdisture ccn'oent
conditions of about 12 pertent to redice the possitility of raised grain sad

distortion reésulting from changes in mo¥sture content.

Inmediately prier vo gluing the :'sgri!a.jéed‘ stock .1as cross—cut into

12-inch Blocks whith Were assembled in pairs to assufe combining pieces -of similar

growth—r:zxg placement and specific gz av*ty, A meximum differential in moisture
’cbntent. betWeen pa:;rea blotks: of 2 percent was alloweﬁ,

G;u.._nrf P*ocedure

Details of the gluing procedure were adapted in each case +0. camply
with inStructions furrlshed by ‘the adhesive manufactorer, The 'adhesive Was
Aouble spread at d;he rate oi' 60 pounds per 1000 squgue foet of joint apéa.. Wlth -

. Penacolite G—112£4 a 10-aninute ‘open assembly was followed by a 10-25 @:ﬁ?_rb'e clo'séﬁ-:

assemblw. In ‘the case of Perkins RP38 a 5—-m1nute open :1ssemb1y was followed by
15-35 mwbes of closed ‘assembly~ ¥l gluing was dohe at a rm temperature oi‘
apt. % wtely 750 F.

Glu:.ng ;pre S5UTE Was applled by means. of reckcr»heé.d ”screw clamps
&and pressure was “crrel‘utzad w:n:i:.h the specifie gravity of the wood as i‘olloWS‘

100—-1'50 :pounds per square inch i‘or the snecrﬁc grav.lty Tange of Xo Ty 36—-0914.5 35

' msom,zoex pounids For the range ~O.;L~'6=-Q.-5:5.e,. and 2_@@'-2;59 pounds. for speeific gravitgies

- —ﬁ*ycpﬁ) #56-0F Wgres——— -

fCu,rJ.ng ‘of the adhesrve ‘Was. 82Co *113he&‘ ina ‘t'éxhperatufeaé;nd~ humidity-—

contro]led rabmet by malntainlng & glue-lme ‘{emperature of 155° -i5-° Fu

for a pem.od of 8 hours > Equallbr:n.um moisture content -conditions Were maih-
t.a:med equlva].ent to the moisture content of the Stock at the time of :glulng-,

About 6 hOUFS. were #1I6wed for cooling which was a:.ded by spraying wabter into the

[X Selection of these particular curing conditions does not, 1mply tha*' cure oi‘
the resins was completé .nor was an attempt made to comparé results with those
obtained unde¥ other conditions. Other tests made 4t the Forest Products. .
Taboratory,. Mad:.son, Wisconsin, however, have jndicated that curing at 146° F

for 10 houts is desifable for obtaining high.y Qurable bonds with relatively
dénse ‘woods sugh as White oak (3)°
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chariber, following whieh the cldnped assemblies were relezsed from pressure and

gtored for conditioning. 4 conCitioning period of at least 7 days preceded

machitiing of test §pecimsns for meclanical testing of the glue joints,

Test Troo ek.ure ar!c‘ Bo lgts

After :c"oﬁdi?tionfiﬁn“gs the 2-piy ?.ze.‘m:':nated blocks were sawed to @ '2-’!:;\;“0&}‘

' <1
fxa—y
by lO-;mch sige and, from each of r,hf~se, tiaree st‘.ndard ‘block=shear speclmens '

were cut immet_i’:‘;aztely PrLOY £6 testing.

‘The block<shead?r tes* was. carrisd out in afé:coz"dah*"" with American: s
Soc:.ety Tor Testing materla.:,o standard procedure (A, S. T. . Désignation D905jﬂ?i‘)

"'!Strién‘g’ﬁh properties of adhesives in shear by tompression l’oading—.'" A minimum

of si% specimens from at lesst two différent blocks was tested to failure, and

maau.mum shear stress in pounds per squate *n"h together with estimated percentc..ge

of‘fiv.oad failure was Tecorded. .Average moistuse content at test and avérage

specific gravity (oven«dny weight 4ad oven-dry voliume basis) were alse: determined.

Results of shear tésvs for eath of ths 31 species tésted, averaged for

the two adhesives used; are giwven in Tuble Ls bnly' limited da%a are available

with which to- compare the reésuits obtalned in this study. Values for whlte Od.k

" and mahogany glued w:.t,h a numbex‘ of aahes:x.ves have becn publlshed by the Forest

;Pnodu'cts l:abora-t;or:y \2. 6) and are shéwh th ’Tabl«.e 2 t,oget'herl with the results

obtained ih this study with resorcinol and resorcinol-phénol resins,

A — Mz

on of standard ‘block=shear specinens,; see U. Ss Dept. Agr.
.Dep’c. Bulletin N, 1500 "The Gluing of Wood" (6)
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(Guaiacun ofi‘lcmale) /i 1.22
Angelim dos Amarelos : , :
(Bymenoloblum excelsum) _ Brazil 0.68
Kaneelhart :

(Liéaria cavennens:Ls) Surg.nam 1,20
Hububalii '

(Loxo teryg:.um Sapotil) Br:fr 1sh Giidna  0.67
Vdco - - - T - CooT

Table I, Aversge rasalis of dry cacsd te’ts of Lropical woods glued witi
- - resorcifiol and Tesorcinci-prancl resin adhésivess

. : : Specific
Species - ‘Source Gravity

oven-dry )
vol. basis

© Muira=juba

(apaleia: .molarls) Brazil - 0.86
‘Goncalo Alves & |
(Astrom.um g“aveolens) Honduras 1,02
Brazil Nut - ‘ _ o
(neruholletla excel sa) Brazil Q: 6L
Cedro Espinc : ] o
(Bonﬂ:»acopsz.s quin ata) Honduras 0656
Yellow Sanders .- . ‘
(Buchenavia caglta*'a) Fuerto Rico 072
Andn'oba
(Cax 2pa. gdlanensls y - Brazil 0,.66.
Cedro ‘Granadino ] ,
(Cedrela Tonduza.) : Panami . Qakib
lora amarilla , ‘
{Chlorophora tmctorla;'f ‘Honduras . . 0,70
Iaurel Blance -~ '
{Cordia all:.odora) Nicaragua “'a:,C"
Cumayu ' -
{Loumarouna OdOrata) - Brazil 1,08
Tagary ' , o
{Couratari pal ulchra) Brazil 0s 60
-~ Angeligue - - o
(Dicorynis Eraens:.s) Surinam .70

Biack Kakeralli N 5 o
(Eschweilera Sagotiana 2 BritishGiana 0,95
Tignum Vitae .

7 (iiagnolia sororum) . Pa.nama o 0, 60
BulXetwood Puerto Ricos
{ianilkara bldentata) Supinaf 0.98
Determa - ST -
(Ocotea ruibra) Surinhan 058
Woite ‘Gak , 72

(Quercus alba) United States 0.68
Mzhogany (plantetion-grown)

(Swiétenta ma c*'Ohhvlla) Hénduras 06l

#Mahogany ‘Central/s

(Swietenia macrophvlla) America 0.50
- Primavers ) e

(Tabebuia Donnel'l—Smlthllfhondwaa S O Y

Guayacan

(Tabebuia guayaean i Honduras. 106

Moisture Shear

Content. Strength Failure

percent

10.3

13,0

9.6
8.9
108

S 11s2

10.8
847
1l.4
G0

1046

12,6
12,1
8.8

9e
10.0
0.4
10,
10,6
1644

)

10,

Ab. per

8q. in.

2560

2350
1720
1760
2120
2196

1730

1300
2150
1800

| 92
7
90

N

Wood

percent

<

86

80

58
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Wood

{eonttd)
_ Speclﬁc jfoisture Shear
Species: Source

¥0l. basis 5Qe i,
Roole Blasco ‘British. Honduras;
{Tabebuia pentaphylla) Honduras 0,55 10,0  168% 86.
Teak (plantationzgrown) o )
(Tectona grandis Honduras. 'Ce 62 8,9 2030 74
Teak /2 ) .
(Tectona arandls) Bupms— V.65 10,0  2XES 52
Nargusta - - : . ) 7
{Terminalia amazonia) RBritish Guiana €,80 10,2 2419 67
‘iHasa
(Tetragasgtris balsamifers) Puérto Rieo D.82 9.6 2750 68
Fiddlewood . : . , _
(Vlt.ex Gaumen.) British Honduras 071 ks 2090 52

Gravity -Content Strengc.n TEilre

oven-dry percent oy pev - peboet

3 Lignum Vitae was supplied in the form 6f l-inch sawed blanks by the Lignun~—
Vitae Products Corp., Jersey C:.ty, New Jerseye.

[_g Supplied in plark form from stock of the New York Haval Shipyard, Brooklyn,

. New York..

- _‘,",.}“‘ .
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Adhesive

Besorginoi—t pe resin
Urea re;
Aninales

Vegetahleld L
Caselrzrﬁ

Uit e Oale

o M::hogan,v%,‘ _

Compatrison of results of gluing white ok and mahogeny with differcas

Spe cif@g
Gravityls

60\. 61!.‘
0.63
0. 61:»
0,66
0 m68

" Shear .
StrengthlZ

233096,
2670-94
237 5-78'
230053
205045

Specn‘
Granty

0.8
":0-“;7
Qo
046
045

Sheé* B

4

Strengthl-—

1680-90
192499
1750=92
1925-93
1800=69

R? j’f'bf

i% permitted.

' éané_e.n

made with resoréingl and resorcinol-phencl adhesives is shown in Fig. 1.

Specific gravity based -on oven«dry weisht. and voluie at test..

The value preceding the hyphen denotes strength in pounds ‘per- :square inch, the
i'oIlom.ng value is percentage of wood Failure. ;

Forest Products Laboratory Repert 1342 (2).

BB

U, S. Dept. Aagr. Depts Bulletin 1500 (&)

From these results it would apyedr that all types of adhesive are
not egugll;rr satisfactoby for the gluing of t‘rjése- two species for which caiiparison
Pzrticularly with reference to wood-failure values, casein and
vegetable glués 86 Aot séelm +0 periit .-jas‘ full 2 Qevélopment of the strength of
white o3k as 46 the animel, wréa, and resorfifnql adhesives. FEickner (2) conclvded
that there was less dlfference between the gluing characteristics of woods of
different. :aensiitié's when glued with urea rééin than when glued with casein. Inso— |
far 23 mahogeny and white pak permit such a comparison; the non-resin adhesives
show appreciably lower wood failure values in the ©ase of white oak. Results for
thé- ';ggprcigglet‘y;n adhesiven 6r
+ioh In the strength of the "v'ood:.?s;lf and ape probdbly of no papticular signifi-

The general influsnéc of specific gravity upon the .strerigth of glue ,50‘:’;&%&

In this

figure the 31 species -of this study ar¢ a¥ranged in crder of increasing specific
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gravity and the general trend is that of increasing joint Strength and decreasing
wood failure with lficreasé in specific grevity: In genéral, the trend toward

-d'e'c'rea-sir‘ig percengag‘e of wood f;‘a-i'lure. is less marked than -t‘fi_at prévint,x.sf’ly noted

t6 that of urea resin for woods of similar density (2, 6). On the basis of the
values mdlcc.ted in FJ.gure 1, these vwoods havé been cliss _fled into f@u_u groups
relative to their ease of gluing as shown in Table 3. Of the woods shown, only
5 species, all with a rsrjggci'ﬁ:fl,.é gravity abov 1.00, developed less than 50 percent
- _wood failure.. - : -

The uneven character of thé trend of values for wocd failure and

shear strengt:h mFJ. are 1 prov:.dcs evidence of interférénce with the adhesa;-v*e
éncountered in certain species. Such Interference may be introduced as a zj'esult
of defective surfacing or it may be rclatéd to the éhéracter of chemiczl eomponents,
such as gums resins , 0ils; and wexes which océur in 'v‘a;?yigg‘rax_nount_,s o8 .ext'_'rac't,iw_‘tgsr

in many woods. The éffcet of such intcrference is partly obscured in shear=strength

data because of &eﬁa'tioﬁ$, of individual species from thé ‘sii?eh"g_tih values anticipated

on the basis of s pec:u":ufc gravity alone. -

ifiong the species that appest to iavolve some type of incompati=

pility Wwith the adhesive that interferes with. the develol.ment of the full strength

of the wood are the following: Loxorterysinm Sagobii. Bach _na_i_. dabitatas Vlte,x

Gaumem., Astrom.uxw gg'aveolers, Tabebma guayaﬁan, Co.una: ouna Odcu ata, Llcarla

. _g_gyennensig‘;: and -Giaiacum officinale. Only in the ™ Xast, mmed however o WAS thns

influence Sufficient. to reduce the strength of thé joint to an extreme -degree.

- 0f 't:he_se woods suri Cmg difficndities, primarily associated with the p‘rés‘éﬁcé of

1nterlocked graln, wem encountered in all but Buchenaua capltata and Gualacum



| ' Table 3. Tlussification of tropical woods _accom;mg to glumg charactem.stn.cs
: With resorcinol—type adhes_wes, _

i[ . ’ : - ' Woods Easy ¥o Glde
Muira—juba (Apuleia imglaris)

Brazil Mot {Bexbiclletis \eiet:e‘:i:s;ﬁ"

Andivoba (Car arapa Jgulanensz.s)
_ Cedro. Granadino (Ceazsel'a Tcnduz:.i)

Lugrel Blanco (Cordia allicdors)

Touary {(Couratars pilchra) |
Angelim dos Amavelos (Bymenclobinm extslsum)
Waco {azndlia sororud)

Deterna (Qcotea rubra)
- ‘“h:?c Qaike @ercus 2dba) (control)
. 7 Mzhogany =(55w3:etenla wcroghvl&:a)

:P"J.mavera (Tabebu:.a DonneI]e-Smrthi)

‘Roble Blanco (Taoebu:xa g ntaphv]la)

Tedk f(f?;‘gct‘ona :gravﬁaisb_~ {Cortziol)

Woods #ipdrrately Easy to Glue

- Cedro Esp:cno (ﬁo"bavcps:.s qulnata)

Mmra Amam.’l'la f Cn’lorophora \;antora.a)

Angenque ‘(;D;.corynia ;;araensa.s)

L~ S T p— — e e

‘Mahogany (Sm.ctema fach opthLa) (plantamonn-grown\)

" Teak (Tectona grandls) (Eﬁﬂgﬁgtion—grm)

8 Nergusta (Terminalia amazonis;

: Masa (Tvepi:g astris ‘«balsamlfera)

é . N —
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Table 3. (conttd,)

Woods. ﬁéqg;i.iring Spec:.e.l Careé 1n theGlumg GE_“gér:iltijpp

Goncals Alves. (Astronium graveolens)

Yellow Sanders {Buchenavia capitata)

Cumaru {Coéumaroiina pdorata)

Black Kakers¥li (Eschisilera Sagotiana)
Xanealhart (Idcards cayesnensis)

HububsTli {Loxoptieryaiun Sagotii)

Bulletwood (Manilkara bidentata)

Fiddlewood (Vitex Gaumeri)

Woods Requirine Special) Preparatory Surface Treatmént for Gluing

Lignua Vitae: (Guiacun officinle)

O
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officinale and may be assuméd 1o be at least partially responsible for the inter—

;fgr'e:ﬁce noted.

Sevéipal of these woods :anmdlng Loxopteryglum buLtll, Tabebuia ‘

guayacan, and parﬁ’iéulaftly Guaxac‘u‘m :oﬁflclna‘BEe afe known 0 contain apnrecnable

amounts of exbractlve materials which are believed to be primarily résponsible fow

,gluingvaiffiqulties; Teak (Tectons grandis) .1so contains an oily exbractive
which is reputed to intenfere v¥ a its gluing characteristids. In ":-,nis donnec-
tion a previous experiment (4) Wfith teak is of interest, .In 'b‘ha"t study an |
attempt Was fade to Improve the Zluing chsracteristics of teak by washing the
suri‘ace with acetone Jxmealauely prior to gluing with 2 reuorcmol adhesnre whleh
was subsequently cured at 190° F« for 10 hours, By mezns of this technlque Jomt

shear.-‘-'streng'qh wa,s, Increased from 1025 to 1262 pounds per square inch and wood

i‘ai;_uz:e from 63 to 83 percent in comparisen with untreated con‘hi‘g;l. specimens. The

i'es@:/ts obtained in the présent study with Burma teak without €mploying a special

surface rﬁreatmentus’héar 's"sbz'!en'gfah of 2040 Founds per square inch with 92 peroent

wooﬁ fa‘nlure——-lnalcate thc_t teak does hot mecessirily réquire such preln_mmary

treatment zw,i't’h tesorcinol adhesives..

Lignum vitae j(Gtiﬂai’:Lracﬁm officinale) s ©learly the most difficult

{tq glue of the woods teéstéd and evidently requires some type of special treatment

10 sécure éven Mmoderately successful glue jointss Rapp (3) has inveé;i;igatedi the

possibility of various suvfoce treaticcrds 1o improve the glu:l.nrf performance -of

~ lignum Vﬁ."b’éé' by Femoval of at 1es st part of the rcs:l:'unous estractive contained if

this 'wo‘ojd. A:uO;Ab uhe tre...'bmento al.olled to norm..l machlnc-pluned SJridces were
solvents such as carbon tetfachloride, ‘benzene, ateétonc, wnd alcohol. None of

these was as *sué'c'§$~s'£ulaJhowcvei“f, as an application & ,';LO percent caustic soda solu-

tion; wiped on theé surface; allowéd to remain for 10 minutes, and removed by wash=

ing with water. After drying, the same resnreincl-type glues employed in the

present st udy were appllbd i% the nhormal way and the 2 1/2 by 12—-_mch sbandard

,glued b;ocks were Tebainad :m clamps for 16 hours at 160O F. to cure the res:Ln.
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“be. attained without any special prepafatory treatments.
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Other blocks were first sanded with No, 2 fIint sandpaper preceding the canstic

svda ‘wash treaumenu_: A&ter,agew results aré shown below:

~~  Shear Stre Jgt.h ____Woodl Failure
Ib, per gge im.-  ‘percent

 Control (untreated) s 22
Washed with HaOH o 1770 30
Sanded; washed w1t.h NaOH 7 2000 37 -
In one series of tests the results obtainidd from the combination sanding-caustie
sods treatment averaged 2760 Ib. per sq. ifi. with 56 percent wood failure, shearing
half 6f the specimens redially ahd half tangentially. Tt is not known at present
w}ie't'he'i' such: hlg‘n va'lueq' are attributzble t6 the particuldr adliesive used of to -

-

The :mfluence oi‘ surface mterference with glu:.ng is evident frsm
these resultse The mprovement shown by preparatory washlng with caus’cie §oda.

alone ind;.cates the extent to which removal of cheémical extractives was beneflcial

to adhesion. The *‘urt.her mprovement. made ngss:.ble by sanding before the ‘applica=

‘:‘leQ -qf caustiec soda an xesult from its effect in permitting a more- ‘thoroagh
cleaning of the surface.
hiugh the partlcular technlque of surfice treztment oest adapted

for the improvement of gluing characteristics of the woods tested in this study

remains unséttlied, the degrée of improvement Securéd with lignum vitae leaves

little doubt that, except for some of the woods with spe¢ific gravity in excess

- 6T 1.00, Virtually the Tuidl strength of the wood can be developed with resoreimol=

type adhesives if proper gluing techniques 4re esployeds Even w::.t.h these extremely

dense wWoods, strengths in excess of 2000 pounds per squere inch are Gbtained. With

 the: great majority of the ‘woods covered in this report, satisfactory joints can

Information relabive to the gluing characteristics of 29 trogical

Amc—,zican "woods‘, toigether with teak and white oak, is given in this report ibéged oil
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tests _'em;p]ioyigg:_ a resorcinol and a resov.iicl- fhenol resin adhesive. The species

tésted diffeéred in Specific gravity from €.40 Yo 1.22 and thus present an unisually
1 ‘ . _ - )

Wwide rangg/density for observation of its influence 6n gluifig characteéeristics.

From the resalis of dry shear tésts; these woods are classified as to

their relative ease of gluing, iost of the wocds ‘below 1,00 in .8 pecific gravity

.w'ei.-e Zlued aatisfactorily by normal gluing techhiques yielding joints that were

virtually as strong as the wood itself. With the single exception of lignum

'\i‘il;ba:e; ‘Sub'ﬁtaﬁt;igl joint strongth was developed even With the hea¥iest woods.
Evidencé is présented that insofar as resorcinol~type adhesives are

concerned; the gluing churacteristics of lignufi vitae can be greatly improved

through a préparatory caustic soda treztment of the surface, and it is concluded

that &f varicus modifi€ations of this or similer surface treatments {details of .= -

which are 'ﬁo{:,. developed :h‘eI!’é) are employed, together with proper gluing technique,
sat;:‘ésj.‘g‘ctqi'y- g‘kuing; of 213 the woods Ircluded In this siuay is pos'si‘bie with :aae
Zheéiv.es’ of the Tesorcinol-resia types o 7

| | Tt is recognized that ’r’;’hesg results servé only as an indicaticn of
the gluing char a*c’teriétiés of these woods when other types of Vadﬂhe:s'-iv,e" avé used.

Additional work Is needed in fhis gonncetion..
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